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0F.TE01’ 



Tho pnrpoBO of this thesis is to ^np^lyis© 
the traffics prohlota nt tho Irstorsootion of Hivor 
and Federal Btrmtn and tho Tjc^oj toriislnas of' the 
areon Island Bridge, and to present the design 
xihlah X holiovo to he the t*^oat foaslhlo oconoii:icaI^ 
ly to relieve the traffic congestion at till a 
imisortant arterial Interaoation* 
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SCOPE 



'l?ho problem eovorod this thosts lo two** 
fold# Tho first part, Traffic Analjols^ must 
nooossaril^ bo baood upon flguros compiled dtirlng 
ft recent twent^f-'four hour traffic survey hj tho 
Department of Public Works of the State of Hew York, 
as the persomal x'oqulrad limita such a survey to 
this or similar organisations# tfi& oeoond part, 
D 0 r,:~ 3 ;n of an Blevatod Eoadfray, is covered by tho 
dosign of the salient feature of the x'oadwaj, tho 
part spanni'ng tho Troy Union Ballroad Elver 
Street# ‘the romalixdcr of the design# though 
relatively elr^le# was left cut becauac of tho 
short time available# Fui'theri:3or0# there was no 
attempt to make co?!!|.>lete vmrkXng drawings or 
calctilate the coot of the entire projoot# 
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Ot the FROHLM 

General i>eBcriptlon {See ®iap, previona page) 

inter aeotion cboaon for thla problon 
lies at the northern end of the central hueineoe 
district of the cit^r of froy, Hot? fork# It is 
fomed toy north-south traffic along Hiver Street ^ 
one-way north-bound traffic alo.ng King Street^ cast- 
west traffic along Federal Street, and east-west 
traffic on the approach to the froy- Sreen Island 
Bridge., which tCTOlnates on Hlver Stx^eet Just north 
of Federal Street, bridge la is^aintalned by 

the froy Union Railroad, an analgamatlon of tho 
Boston $c, Main, the Delo^’mro & Hudson, the Mew 
fork Gentral Hailroads for th© puri>osc of using a 
single track across the Hudson Hi^ar into the city 
of iroy* 'Ihe crossing is at street level* and is 
protected by u. oroaclng guard and two acts of 
crossing arsis, 

traffic along River Street and over the bridge 
Is very heavy, especially clui*ing the morning and 
eveni.ng x'ush hours* Xtie streets concerned arc pax't 
of the statewide system of highnaya, but the largest 
proportion of vehicles are cojjsmutero between the 
residential dlstrlcta of both froy and Green Island 
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and the many Industries of both aroae. Including 
the Ford plant and other lar/re factories , Intor-^ 
urban hue linos truck routos also add to the 
total# (See chart next page) l^afflo flow is 
persiitted in any of the possible directions with- 
ont the aid of control llghtCj, althouf^ Federal . 
Street does' have through- traffic stop signs at 
itiver Street# A Troj poll coman is stationed at 
the intersection d^lrlng the rush liours to control 
directional flow, bitt the dlfficu3.tios of his 
task arc multiplied by the atrociotxa- road manners 
of the majority of drivers in this part of the 
country# 

buildings in the XocaXity of this 
intersection are for the most part old, two and 
tbrse*^story brick structm^as, with amll stores 
on the groiind floors and apartirients or flats on 
the upper floors# A detailed property mp is shorn 
at the end of tho thesis, with those properties 
that would be affected by th© psi^oposed elovatod 
roadway# Street widths vax»y from 20 foot, two^ 
lane pavaments on King Street to 6S foot, four- 
lanes at the railroad crossing on Blvor Bti^eet# 
fh .0 Bew York Power and blrht Corporation and the 
Kew York Telephone Gompair^ oim poles along the 
present streets, many of which would require 



irn»«!Ai«rsal fm’ t.HA n?»nnr»ned * 
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(Sbtolco of aolutiOB 

Any eolution to tho tr«iffic problem at this 
interaoction must meet one general conclltions 
namely, rerouting a x>ereenfcogo of traffic away from 
the tntersoetion# fhis could poaolbly bo done by 
Improv'ing other ozlotlng roads and atructxiros, 
thereby diverting more traffic to thorn.; by building 
now roads and structures separate from e:cisting 
ones and placed so aa to divert u large percent eg© 
of th© traffic; or by siippXomentlng tho present 
roads with atructwea to carry part of the traffic 
over or under the Interseotlon along pv^mnt routes* 
Follofrlng la a brief discussion of each of the tliroo 
poaslbilitlcs, with thair advantages and diaadvantagno* 
1 * Improve othor existing romdo and otruotiiros* 

Streets running In a north-' south direction which 
could poaclbly relievo River and King Streets Include 
Fifth, 53eventh, and B^i.ghth Avanuea, each running 
rou|thlj parallel to Elver Street, to the east of 
Elver in the order named# Those are all through, 
fo^Jtr-lane stroets, with parking permitted in tho 
outer laneo for tho oonvenlenco of the residents 
of the apartments and houses which line all throe* 

They carry a largo volume of traffic at present. 
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and could be increased only by further widening, 
possible only throwAi largo scale conclematlon 
proceedings ^ or by prohibiting pBrkln$ on one or 
both sides# This mo sure '#ould be very unpopular 
tec to already strained parking facilities in this 
city. 

Ihosc streets carrying cast-west traffic 
coiild only b© effective in reducing conges lion at 
the inter section in question if they end 'elth a 
bridge across the Hudson Klvar-.' I'hia. lirsits t;ho 
‘ cltoicc to ConfTcae Street, Fedcra3* Street ozi&litg 
near the Oreen Island ife’idge, and 'Twelih Street in 
Hortfi Centres a Street already carries too 

much traffic for its cijso, am requires pollcomsn 
at each of the downto??n cornea’s dtu’ing the rush 
hom^e to keep the vehicles moving* Ihorefoi’e, 
enyiBore traffic diverted to this street would on?t.y 
strain already overcrowd od condition®, iho second. 
Federal Street, in oenj unction with tho Greon Island 
l%*idge, If improved would only add to the bad con- 
ditions previously desox’ibed at tills Intersection* 
ihls, of course, asausios that other atanietures a^ould 
not be built to aupplemont the Irrprovo'monts* The 
third alternative, fwelth Street, Is located soverdl 
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@kolce of SoXutloB 

m7 eolutlon to tbo traffic problem at this 
intarsaction must meet on© general conditlcnj 
namely, rerouting a per cent ago of traffic away from 
the Intersection# This could posaibly bo done by 
improv-ing other existing roads structures, 
thereby diverting 'more traffic to thems by building 
now roads and structures separate from axlatlrig 
ones and placed ao as to divert a large percentage 
of the traffic! or by siippXementing the present 
roads ’^*?ith ntructures to carry part of the traffic 
over or under the inter scctloxit along present routes# 
Follofdng is a brief disetission of each of the tlireo 
possibilities, nith their advantages and disacK'antsgf: 
1# I'inprove other exiatiiig roads and structures* 
Streets running in a north^south clia?©ctlon v?bleh 
could possibly relieve Hiver and King Stre^>t8 include 
Fifth, Seventh, and Eighth Avenues , each running: 
roughly parallel to Elver StrC'^t, to the east of 
Hivor in the order named* Those are all tlirough, 
foijir-iane streets, with parking porralttod in the 
outer lanes for tho oonvonlenco of the residents 
of the apartxaonts and houses which line all tliree# 
They carry a largo volumo of traffic at present. 
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and could bo incx^eaood onlj by f?arthor widening, 
possible only tlirouitb largo scale conclomaticn 
proceadings, or by prohibiting pai'^king on one or 
both sides# fhls 2110 ensure ^ovild be very unpopular 
duo to already strained parking fccilltioa In this 
city. 

Ihoso streets carrying oast-vrest traffic 
couitl only bo effective in reducing oongeatiori at 
the intsrsecticn in question if they end “rith a 
bridge acx'oss the Hudson blver* TiMa Ifeits the 
^ choice to Confirms s Street, Federal Stroet ending 
near the Oroen Island t^idge, and Twelth Street in 
Horttu ^i^roy# Congrasa Sta?eot i^lres'dy carries too 
much traffic for its and requires pollcomen 

at each of tho ooiTiars diu^ing the rush 

houi^a to keep the vehicles moving# Therefore, 
enymovo traffic diverted to this street would only 
strain jilraady overcrowded conditions. The second. 
Federal Street, in ccntunctlon t^ith the Creon Island 
Bridge, If improved wo^ild only add to the bad con*^ 
dltlons previously dcsci^lbed at this intersection# 
This, of cowse, asausies t!mt other stjntotures would 
not be built to aupplement the In^ovoments. The 
third alternative, fwelth Street, is located soveral 
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snilos to the north of Fedorisl Street, and offoc« 
tively oorvBo that locality, Ko’^rovei', that 
locatXcn puts the? l^rldgo out of r<sach of tho 
commuter 3 which no^^' use the Or sen Island Brldfo* 

Tho conclusion reached, therefore, is that 
Improvament of 03ciatinf“: roads and striictiores will 
not be effective miX&n^i other aupplcnentnry me?'*-* 
cures oro also csrrifxl oxit* 

3# Build new roads and stiniotiirea aeparote fron 
existing one 3* 

The quest ion of relative economy la tho prime 
consideration in this case# iiJiy new route chosen 
in this locality '?fculd necessitate condemning river- 
front property, T.hleh is largely oovorecl by factories* 
the bridge itself would mt\irally bo very costly, 
and wo'uld outweigh any savings made in time and money, 
presently lost in ir€v.ffle congestions* toother 
viewpoint with rospoct to money outlay Is that of 
taxpayers* Troy Is located in a fairly stable popu- 
lation aren* ‘ihs City itself will probably expand 
in the outlying districts, with accompanying decline 
of the do'mtOTO residential areas* Therefore, any 
exoasalvo outlay of money \^ith accompanying bond 
issues would probably not be too popular or well received* 
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llie conclusion I’oaohod here is that the 
ocnstructlcn of new roads and structm-es is not 
oconoialcaXly feasible and must b© rejected* 

3* Supplement present roads with an over- or 
underpass to divert traffic from the intersection* 

A design was made several yotu'a ago in 
ot^nnectlon with o proposed modification of the r all^ 
road tracks through Troy wtiiohji if oM^riod out, 
would have done^ away with this subject for a thesis* 
'Ihe tracks wars to be^ raised so a a to cross over 
Kiver Street, and a ramp eonstruotad to fc5rm an 
approach to tho bridge along the western side of 
River Street* FedcraX vSfcreet was to have been 
cloaod off to through traffic* This design, al** 
thOiff.th bain£^^ very good as a part of the overall 
proposed ohrmgo, is not applicable to our limited 
problem* It cannot be assumed that the railroads 
will raise their tracks for tM& one intersection^ 
so an imderpaes alony Klvcr Street la not practical* 
fhareforo, an overpass appears to be the only al- 
ternative bore* To keep the cost reasonablj low. 

It is assumed that the present brldgo will be used, 
with possible future widening If traffic volume 
increases so im to overcrowd the present roadway* 
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'A'ith an ovcrpasf} in mind rc the beat practical 
solution, lot US turn to tho traffic survey con- 
ducted year ago by the K®w fork State Department 
of Public v?orks, to uae m a eritorion for locr^ting 
the overpass* 1'he total co^mts fox^ pertinent streets 
are shown on a previous page# Polnta t?hioh shotxld 
foe noted are as follows f 

a* The relatively small amoiint of traffic 
along Ein.:^ Street* This stx'oot sho^xld thooretlcelly 
carry a lai*ger perconfcege than it does at present 
dno to Its l@«?4ing out to Fifth Avemo, away fx'om 
the riverfront Industrial area. Howovor, practical 
limitations reduce its effeotivoness-* Tlies® arc its 
narrow width when parking is allowocl in one lane, 
its frequent blockin':; by trucks which deliver ner- 
ohandiso to the many stores, and the general 
regard for parking regrxlations px*ovalent throughout 
iVoy* 

fe* rh© largo voXtH?ie of north- south 
traffic along Hivor Street* Any atructiu*?^ to relieve 
congestion along this main business street will re- 
sxiXt in an indirect savings for ail typos of comcrcial 
transportation facilities* 

c* Ihc largo amount of traffic ovar- 
crowdin::; tho Congress Street Bridge* i)urlng tho 
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rush hoxjra t^her® is ona car every throe seconds 
pas'inr, both ¥/ay£? avor tMs toriclr^a. Xncre&slnj^ 
th^ capacity of the Gre^^n Island T/ould 

probably draw traffic avmy fro'a GQXi(^T<isB Stroat, 
rsdncln.“ the cons03tioii thor-o# 

dm 'Iha relatively sncill amenmt of 
traffic away from the bridge slcnif Fcderi^l Street 
cenpared to that alons Hlver and Illn^ Street* 

This ariOiint of crossing traffic cciild easily be 
controlled by ti^nffic slgriala If the others vmro 
■'li^T-rtad tha Intersection# 

The principal fiiaadv5',n.ta^:.cs to this docif^n 
arc that of rentTlctln^^ sunll.fht to the atreots 
below, and oj?p^''Sin: np;"'«r flo^^rs of bnlldingc to 
the gases of passing, iaO’<.orisfcr5. Thlo problem has 
been met and overcome In the constn^etlon of 
similar road.’^^ays, such as thsr new one alor-Lg hird 
Avenue in Brooklyn, end as ther"“‘ are no rules bj 
which to evaluate the trouble caused by each, it 
mst suffic*^ to say that the oonditlcns hare woxild 
bo no worse than cox^reaporidlnr conditions clsawhera# 
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Con cl u felons 

Ifhe oonelu^sion reeclr^d, after c r-n elder in(?; 



all tli3 a3poct.3 of the proM633, la to ccnstriict 
u ona*way, tT;c-lane ele^/atod x^oadway fro:r. tho 
Gro^n Isleod £?ridge ecroos Hlvei" Stro't> ol^ng 
King Street and €101"^^ to Vltvoi^ Gtrv'jot, %lth a 

j,ila !0 laadlrit do-:^, to Fifth Avenue at Aacoh 



Streot- 



T'he do tail a 



the de&ign follow in the 



next ^3 actions# 
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PHoa":'t^K'E 

Ilie dotr!,ildd dosi^n will follow « Firet 
tb^ ohos^£n route will be lalL^ out t. 23 i Uis 
horisiontsl curves coni^^uted* ilior! llm elevations 
will bo determined » folloved b/ the of 

the £:irder eect-ion of the roudwaj* 
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R9AD 



llie route cboaen at tbs o»j?tv 5 i'n 

end of the lYoy- Ore .n at an 

s. 7 ,lmuth of 20^ and paas^s along a aplral 

and a olrculnr ciu^Te to aiiloixith 60* at 

staticn 5-v-OO^ thfj of the rircl#r 

Si^cticn ap^^naln ^ th.o 2 *a;llroacl«» At station 
els^moliir cui’vea le?^d a 2 *lght-hand r$'m.p uOf;n to 
Fifth mv1 tliQ loft-band, rarrp to aslmutb 

- 0 , 4 . ~-o 50% along ILlrc 6 traot a ores a 

Jacob Streot* a cXranlnz' curvo starting at 
station carries the roadwa;; and dewn 

aXon-^, ssimatdi 005^ 50* to the on Kivor Street 

s t ist at ion 15 'b' 50 * 



Oomputatlons for horisorii^eX curves foXlov® 



Using I -102,6®, 0 = 60®, p =17* and B.Q ^ 100 * 



Fop SBlPftl 



Ig = ( 8 « X 100 X 175 ® - 202 ft. 



Sg - 80S X SO =60,5® 
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^SO - #0 €0 - 

““SSo 

mnn := 60 -3 
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Sfl'i 



For tjoth 

H - 150 ft# 

aso-- 9 •’■'■5° 

aiOO - 3|-- 19,5 

a 17 S X 59 = S3 ,7® 

173- — *~ 

ai«7 - 167 X 39= 32,6° 

Soo 



fua 




X> - 20® 

B r 28S ft, 

aso-- S| = 5° 

aiQO = SO. ■ ^0® 

2 

&tg« =m X 20 --IS, 3® 
200 



VI2ETIC/IX FHOFXL?; 



The profile for this roadway has four points 
which must bo met; ntimoly, the elevation at the 
end of the bridge j that at a point giving tt^enty- 
tw feat olearanc© over the railroad track©# and. 
those at th© exits on Fifth Avenue and Elver Street 
To obtain the actual elevation over the tr«>cka# an 
additional height of three feet m® added to the 
necessary clearance to allow roci!^ from the bottom 
of the girder to the top of the pavement# For 
final results# see tlrawing Bo* 
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GIKM! DBSlGjSf 



Dimensions of Span 
Span 

•Dlat* Ct to o* of girdors 
Dist* c* to Cw of atrini;i;ore 4*'**0 

SpGclflcationa 

A/kSHO-1944 

Loading 

Live Load: He0-S16-^44 

X)ead. Dead 5 kn ciosigned 
Impact t /is spec# 

Connections 

All stool connections welded 
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nmn slab vmim 



X# Span 

ABBvxm B** etj^irigor flange width 
S = 4.0 - 4/18= 3.66 ft, 

2* Bead Load 

Aaaumo 10*^ of conereto 5^’ of Mtnndnoua 

».L, = S.68 X lO/lS X ISOt S.66 x 3/lS x 106 
= 487.5 + 00.1 

=• 6S5#6 ppf 



S. Sffoetlve Width 

X 4^7 ft,. . 

4* -Total Bending Moment 

Bdg© Strip 

{ix) Positive B*^* 

55S.6 X 5.6? :^140*a fp 

^ 

L»L*=: *2S 3t 16 X S#0? ^31.'--i0 fp 

“377 

Imp. - 50 ^38*9 Bbc 50/C 

3.66 185 

I =0,K1 X 31.10= 957. S £p 
■W>T/il, =4iiOSl7 fp 

(b) Eoga'olve B.K. 

D.L.z. -5S4.6 X 3,07 = - 20S.6 fp 

^ 

L.I.. -' - 0.2 X 18 X ».06 --- 2495,0 fp 
4. / 

1 =- 0,50 X S4S6 -- . 1748. S f p 

TOtAI, = - 3446.6"' f p 



Int02*m©dlete Strip 

(a) Boaltlvo B.M. 

555.6 X 5.66 -^12G.2 fp 



!x»0 

I..I., = --2495.0 fp 

I = 746.5 fp 

TGTM. -aSoS7T~fp 







t 




f 



X 



5# Eeinf or cement 



- 2496*0 fp 
^ 748*6 f p 
T<m\L ^“"^"“54l2*0 " fp 



TJoinf IBOOO 

f Q . xooo 

n z 10 



M 



Sdre Strip 

d*= ■ISOS,? X .8 ^ S6 .65 

1505 

d ^ 5,1S Vm Si” 

Aq - Pos» - 4202 **7 X 12 



, 0*577 In 



*^0 



law % 

^ 3440 :sc 13...^ ^ 0*473 in?' 

HOdo xIjTBFT^STB 
Pos* stecl-llee 5/4 V ^ 0’^‘ spacing 
Heg* stee3,-^1.l0e & 9 ^ spexin^, 

# 18'^' bond up one bar# 



6. MatrlbiJitlon reinforeemant 




Ag5c32*0| X 0*577 -0*503 in 
Uae t**/ spacing 



-2 



•so 





'■KOI'- ' • -•«<«!« ^ * I 









D£^-ian 



s-a 



1* span 20^0 

Bg^ad Load "monmut 



D#L# - 10/12 X 4 5v X5Q -500 ppf 
180IS* -- (5(K> 50) X 20^- - 2 B 4 O fk 



3# Po,^ltion or live load 

0*586 X 20 = 11*7< 14 

Put ono wheel at center 



4# Plstril2wtion factor-s 

Sr 4*0 r: 0*80 
5*0 

5# Live load 

Mom,, ^ 0,80 X 16 K 20 -64*0 fk 



6, iBpact 

t ^ 0*;50 X 64,0 - 19,2 fk 

7, ’Trial auction 

Total Mob, ^111,2 fit 

S -111*2 X 12 z 74,0 in*:^ TT’S- IB WP 58 

’ i'8 



8, Deflection check 



d .caXowr 24 X 12 ^0*36 Ir* 

d max# -{!•<' 0*30) 16 x 3 (3 x 20" 

Sl'irWxH)’-' X 476,1 
—Q in. Ok 



4 X 











I 



•* 






-• 1 



4 • 



i 



i 




Stringer roB'Cfcion 

3u*li# H (l+0»30) /X6 +- K> ^ 1 {!?.Q X4)~) ^26«0 k 

'Pa ^ 

D*l4* H sox =o60 X 20 = b«60 k 

g 

■TOTAL H max - SX^60 k 

10 ♦ ^’eb aboar cbock 

- 4*03 < n OE 16 rp 5B 

IcPic oTJ 

Hi StlffonQX-'s 

0*75 X 11 ' 8*25 llo stiffenora r^quirad 



F1.00:-l TrSJM-E 



PS 



1* Span 

0©ad Load 

»*L.- 130 [22 z m/l2 + Z {1 X 1)J--1B0 

\ -f 20 X an X 3/in x i#o -t-s z so x ss-^ 24 x leo 

^05.63 k 
3 * Load mcEwnt 

D.Ii. Koei«- 65.62 X 24 -2SS.85 fk 

S 

4. I.iv3 tosti renotlon 

16~t*S/B0 (4+16) 



5, tive LobcI mojseiit 

Sj, ^ 1/24 X 22 (S + 9 + 13 '-19) 

= 40,5 k 

L.L. Uom. = 40«S X n •* 22 X 6 
^513.5 fk 

6, Impact 

Imp. factor, SO „S3.5g Oso 30^ 

ST+125“ 

I-- 0,30 X 313.5 = 124.05 fk 

7, Trial section 

Total IlOK,-; 094.4 fk 

S= 694,4 X 12 = 465 lYy S7 TF 177 

"" il 

6. Live load shear 

l.L, V saas, = 2R/24 (4 -*-10 f 14-^ 80) 




. 41 . 





9# re fiction 



K7 



% M-t 85*62 

^ 100*1 k 

10* Oliock of deflection 

A13.ot/ def ♦ - - 0*50 in* 

def. - le/ao X 0.4d =0,5S In. OK 

n. f 100.1 ; 5.06 <11 OK 0eo 27 WF 17V 

av.sTxoTvgs 



• • 4 •Afi 4 

♦ I 



.t 



•itiTfe-tbw * 



2B 



OF omvm 



Conditions 

Span 

Lofida Hnlfora 500 ppf* assnnoci for weight 

of sirdoT*^ Conoontratod loads of 100 k 
from floor boams wldod to wob at 
bottom flange# 

Oepth of 'wob 6 ft# 

Flange plates to ba at least 16^ wide. 'Depths 
and lengths to bo detomlnod# 

Bottom flange support ©d laterally thronghont# 

ii.I#S#0# and AAS10 ape cifl options folloviod 
where pei^tlnont# 

1# Maxiisnui moment 



300+0#3 

rnmm^itm0 ' t i- ii wunw ii w iMin i wm 

2^ 2 



= 162 k 

* mom# - 102 z 40 100 x ; 

r4240 fk or BO^sBrn ik 



*• 0#5. X 40*^ 
2 



ft# # 



ttslolciiftas 



1 ) t-- 6.0 X 12 = 0,42a is- 



A-- t X 6 X 18 ; 1S2 =: 14,78 itsi 

“TT 

t- 14,78 - 0,808 In. 

~m — 

* Sftwr 



n. 



3» Flsngo plates at oenten 11ns 
I--of ®ob- 13f»a Inl 

alBswie t = 1 1/4 In. A of plats = 80 sq. in. 



29 



S* X of = 2682 *.rd por in* 

-55640 ir4 
I TOT/iL - 67248 li4 

Chocks X- 50^80 X ,57*25 --94*8 In^ 

t of TOb--5/4 in*; t of flan^5:e - li in#j vddth^ 18 in* 
I of smh-^ 23320 

I of flanp^e - 2701 ini Dor sq. in. 

-72900 ini* 

X TOt^^X* 96228 

Checks X - aoaSO K 57.5 := 05:500 ini 



U38 t of flange, -3/4 la* 
t of fieh - In# 
width of VBO - IB in* 

4# lloments of inertia silong girder 

I at center line = 96228 in* 

I of 25528^-22.5 x 2682.0 

^ 77528 Inl 

X Of X'' 23328+ l§t X 2665 

"71328 inl 

I of 3/21 25338-^ 13^ X 2€4B 

-- 58928 inf 

5. Length of comT plates 

X/Ot d- diet, to end of plate closest to center 
line tvom end of girder 
U- 162d - ^en 20* 

--162d - 0*.15d'^ * 100 (d - 20), when d^-SO* 

^ JX ^ ^ ^ 

S of It" - 77S28 = sore lav 
3 Of 1" - 71S28 =X9S2 InV 

‘“Sf.6 

S of SA"- 5S9S8 = 161S ia? 

“SfX 

1) Len-'th of 8/4" plate 

oasas • issa-t igis x 20 = o 

Jg 

d = 168 t-(1 5a 2 « 4 g 0.15 y 2665) 

8 s O.IS 



1 1 < 




30 



d - 1S.66 ft, 0SO 16*-6 
L =.16‘6" 



■■’O =0 



S) of pliato 

O.lSd'' - 6Sd - KOOO ^103? x « 

— IS 

0,16d- - 62<1 +- IggO -- 0 

- 9g-±(g'^ - 4 X 0,15 X lggQ)S 

IJ X 0,15 

=20,33 Use d =20*-4 
I. --‘.iO.33 - ie,S --3»-10 
3) Len.''th of 14” plate 

0,15# - 62d - SOOO f £078 x £0 = 0 



0,16# - 62d-+-1460 -- 0 " , 

6a-(6# •» 4 X 0,18 X 1460)'^ 

sxli^iS 

= 2S Oss d -- 25»-0 
I, = S5,0 - 20,33 -■ 4»-8 



6. Int«5rma<l.lGt© gjfelff^^nors 



60 t = 5/4 X BQ-4B<72 Iluat use Svlff^^ners 
V - 162 =B0QQ psi 

Use 6*-0 sp 




iAasume 

Max wl<!th -'I M 16 ^ S’^' 

Min^ width = 2 -hi 2 /m - 4.4** 

US’S S” X 6*^ auglos 

' 0.00000016 :s£ 72^ - 4.3 inf 
X ^2 (B/8 ^^12 ^3/B x 6 x (3 7/32^) = SO in. 



7. of bsorinii Btiffeners 

Tri^ 8x6^ 

Effective 23 x 5/4 =18.76 In. Osa 18.75. 

I - 18.75 x(5/4|^ -^4 (t X -rS X 4 X 4.575^^) 

Xe Xb 

-0.8B f- 502*0 
-392.88 

I S *. 7 '5 ' X ' 5 / 4 / 

= H*4'2 in* 

1 ^ s/4 X 7;:> = 64 In. 
l/r= 64 ^ 4.73 

iaiow f -*17000 - 0,465 X 4.782 = 16.09 ksi 
Actual f ^ _ 100 = 6.25 kal OK 







« I 







8. Da sign of boas*Xng piate 



^ ^ ^^0 in‘i 

"“ISSo 

Uao 20*'" width 
L«nfth,^S70 ^ XS-,5 in* 

USfO 15 iTiw 

n-20 - 0/76 t; 9*605 in. 



Usa 10 In* 

p- leo --0*54 kiSi 

‘"1?0 £”H? ^ 

0.16 z 0*S4 2S lO''^ - 8*1 
t - 0*80^^ 

0so\s” X 3" X l»-8" Plata 
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St j^;ng|j§'crd Spcfeifi e a tlo yia for..Hi 
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§ I'ulul 
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peeX^vJ s Haritlbox'|k > Detroit* ‘'¥JehI^n» TWTJT" 
?S5ITiF«3nSF^ M&ooiMtlon* 



AsmrXcim Institute -of Bisei Constructlou, 

Cons tr ue Bmi York 1044* ru6.rr5he-^ 

iriico* Artfew* 0*, Uin/twm mA Ck»ositructXcn* 

Ser^nton^ 
ti^xfA’mok Oo* 






:* C* tteoFTf Frsetio# of a^iinteoed 

C22OT«t|^‘T'ii ■ 

"“"oi “SoT 



Ives, Howard C** Cu rvo,n » York Oit|f, 

1041,. ^oim Jions, Ine* 

Morrl^jsn, fluad;, and f* 3U, ^\ mo r iegt: Ci vil 

Em?’ inoer s Hew fork X0?i^* lohn 

WSl^Flmd SoBi, ISo» 
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Prope rty Map 

f^ENlPotr. IN3T. 

d(JN€ JS^S D kv<5 * 3 
5c-4£f* I IN.' 5 C FT. 
OfRA^N BY PB Manley 
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General Plan 

ff/vd P^'ly. In^t 
duui 19 id rvvfi--] 

jCAL£-llU.^ >50 FT. 
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Thes i s 
M28 



6884 

Manley 

Design of an eleva- 
ted roadway for relief 
of traffic congestion 
at intersection gf 
River and Federal - 
streets, Troy, N. Y, 
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